Objective: Short sleep duration has been linked with a wide array of poor mental and physical health outcomes. Such risks, however, may be moderated by demographic factors such as gender and race/ethnicity. In a diverse community sample, the current study examined the relationship between gender, race/ethnicity and objectively measured sleep duration, controlling for select potential confounds. Methods: Participants were 300 community adults (50% female), aged 21 to 70 years, and included 60% non-Hispanic Whites, 15% non-Hispanic Blacks, 19% Hispanic/Latino, and 6% other. As part of a larger study, participants wore an actigraphy device over two nights to assess sleep duration (averaged across both nights). Gender and race/ethnicity were used as grouping variables in a two-way analysis of covariance (ANCOVA) predicting objectively assessed total sleep time, with age, income, and employment status as covariates. Results: On average, males slept 34 min less than females (P = .002). After controlling for socioeconomic factors, there was a gender by race/ethnicity interaction (P = .030). Within males, Hispanics slept 45 min less than non-Hispanic Whites (P = .002) and 57 min less than non-Hispanic others (P = .008). Males also slept significantly less than females within the non-Hispanic White (difference = −22.9; P = .016) and the Hispanic (difference = −77.1; P b .001) groups. Conclusions: Extending previous research, the current study provides additional evidence for differences in objective sleep duration based on gender and race/ethnicity in daily life. These data suggest that risk associated with sleep duration is patterned in important ways across gender and race/ethnicity; such information can be used to tailor prevention efforts.
examining gender and race/ethnicity disparities in sleep duration are needed, because it is plausible sleep behaviors are an important mechanism in other health disparities such as hypertension, 5 cardiovascular disease, 6 diabetes, 7 obesity, 8 and all-cause mortality. 9, 10 Increased stressors experienced by racial/ethnic minority individuals, such as lower socioeconomic status and discrimination, may lead to disparities in sleep duration.
11
Racial/ethnic differences in sleep duration are unclear. That is, studies have shown non-Hispanic Blacks, 1, 3, 12, 13 Hispanics 1,13,14 and Asians 1, 13, 14 have shorter sleep duration than non-Hispanic whites in some cases, and longer sleep duration in other cases. 1, 4 Notably, these prior studies have been limited by being largely ethnically homogenous or comparing a limited range of race/ethnicities, 3, 15 or relying primarily on self-report (e.g., 1, 16 ) or laboratory-based Gender might moderate race/ethnicity differences in sleep, but the relationship is complex and has received limited attention. 3, 16 One study using objective measurement of sleep duration 18 found
Hispanic males sleep significantly longer than Hispanic females but did not examine other race/ethnicities. Another study 3 examined interactions between race/ethnicity (non-Hispanic only) and gender demonstrated significant differences among groups such that White women slept the longest, followed by White men, Black women, and Black men, even after adjusting for socioeconomic, employment, household, and lifestyle factors. More research is needed to more fully understand the interactions between gender and race/ethnicity. Differences in sleep duration could be an important component of race/ethnic disparities in chronic diseases (e.g., cardiovascular disease). As such, the current study examined relationships between gender, race/ethnicity and sleep duration using actigraphy in a diverse community sample. Importantly, the use of actigraphy provides objective sleep data while maintaining ecological validity. 3, 4, 12, 18 Based on previous research, it was hypothesized that Hispanics and non-Hispanic Blacks would have shorter sleep durations than the other racial groups and that within Hispanics and non-Hispanic Blacks, men would have even lower sleep durations.
Methods

Participants
A community-based sample of 300 adults between 21 to 70 years was enrolled. The sample recruitment was stratified by age within gender (150 men) and race/ethnicity in order to examine agerelated effects. The mean age at enrollment was 42.44 years (SD = 12.76) with men significantly younger than women. The sample included 60% non-Hispanic Whites, 15% non-Hispanic Blacks, 19% Hispanic/Latino of which 75% self-identified as being of Mexican descent, and 6% who identified as Asian or "other". A majority of participants were married (60%), owned a home (63%), and were employed outside the home (79%). Participants represented a broad range of educational backgrounds with more than 86% reporting some college. Similarly, the sample reflected significant income diversity with 12% reporting a household income less than $20,000, 10% above $150,000, and the modal annual household income reported to be $75,000 to $100,000. Detailed demographics are reported elsewhere. 19 
Procedures
All study examinations were conducted at a single site. Following arrival and consent, participants completed a psychosocial survey. Prior to leaving, participants were given an actigraph and cellular phone for the 2-day/1-night, ambulatory/ecological momentary assessment (EMA) study. Participants completed EMA-based sleep diaries upon awakening each morning. Institutional review board approval was obtained for the study.
Measures
Actigraph Spectrum devices (Philips-Respironics, Inc) are wristwatch-like devices. Actigraph records were hand-scored with EMA-based sleep diaries by two independent trained scorers, with discrepancies resolved by a third reviewer. Participants wore the actigraph over two nights (Thursday and Friday) to provide data for one weekday and one weekend night. Total sleep time (TST; i.e., sleep duration) was calculated by subtracting sleep onset latency, wake after sleep onset, and morning wakefulness from total time in bed. Actiware (Philips-Respironics, Inc.) settings of medium activity threshold and 10 immobile minutes were used to detect wakefulness. Actigraphy has been well-validated and shown to correlate highly with polysomnography. 20 In addition, sleep quality was assessed during the EMA-based sleep diary each morning with a single question ("Overall, how would you rate your sleep quality last night?") rated on a 5-point Likert scale ranging from "very poor" (0) to "very good". 4 
Analytic approach
A portion of the sample had unusable data for either the first (13.7%) or second (9.0%) night of data collection due to technical difficulties/adherence issues. Following Tabachnick 
Results
The average total sleep time across all groups was 396.6 min (SE = 5.1 min). See Fig. 1 for means by group. After controlling for age, household income, and employment status, there was a main effect for gender (women slept 34 min longer than men; P = .002; part. η 2 = .034) and race/ethnicity (P = .028; part. η 2 = .033; see Table 1 for unadjusted and adjusted models). There was a significant gender by race/ethnicity interaction (P = .030; part. η 2 = .033). Simple effects ANCOVAs follow. There were significant differences between males (P = .01; part. η 2 = .071), but not females (P = .38; part. η 2 = .021) across race/ethnicity. Among males, Hispanics slept significantly less than non-Hispanic Whites (Δ = −44.6; P = .002; part. η 2 = .087) and non-Hispanic others (Δ = −56.7; P = .008; part. η 2 = .247), and there was a trend to sleep less than non-Hispanic Blacks (Δ = −24.6; P = .05; part. η 2 = .079). There were significant gender differences within non-Hispanic White and Hispanic individuals: non-Hispanic White (Δ = −22.9; P = .02; part. η 2 =
.032) and Hispanic (Δ = −77.1; P b .001; part. η 2 = .312) males slept significantly less than females. Descriptive statistics of percent of the sample falling into hourly (e.g., b5, 5-6, 6-7) total sleep time categories are provided by race/ethnicity and gender in Table 2 . Race/ethnicity and gender were not significantly associated with sleep quality.
Discussion
In this diverse community sample, and consistent with previous findings, 1-4 males slept significantly less than females. Novel findings were that this effect was largely driven by gender differences between non-Hispanic Whites and Hispanics. Additionally, nonHispanic Whites and other males slept longer than Hispanic males. Finally, non-Hispanic White and Hispanic males slept significantly less than their female counterparts. These results suggest sleep may be an important area in which to examine health disparities, but the relationship between race/ethnicity, gender, and total sleep time is complex. It appears clear, however, that Hispanic males (and, to a lesser extent, non-Hispanic males) have a significantly shorter sleep duration than other groups. In contrast with previous studies (for a review, see 22 ), we did not find any statistically significant differences between Black and non-Hispanic White individuals although their sleep duration differed by about 20 minutes on average. This difference may be attributable to previous studies using longer (and thus more stable) assessment periods, 12 subjective measures, 1, 13 or a Black sample with lower SES than the current study. Previous findings on race/ethnicity and sleep quality have largely demonstrated that Black and Hispanic individuals tend to have worse perceived sleep quality than non-Hispanic White individuals. In contrast, race/ethnicity and gender were not related to sleep quality in the present study. This is likely due, in part, to the combination of an imprecise measurement method (i.e., single question) and too little statistical power. Other studies that have found a significant relationship between race/ethnicity and sleep quality typically employ greater sample sizes (e.g., N4000) [23] [24] [25] or used multi-dimensional measures that can detect greater variance (e.g., Pittsburgh Sleep Quality Index). 12 It is also possible that non-significant findings related to sleep quality have not been published (i.e., the file drawer effect). A variety of pathways have been examined as potential drivers of health disparities. 26 Racial/ethnic disparities are potentially related to stress caused by lower socioeconomic status and daily experiences of discrimination, 11 whereas sex health disparities are potentially related to fluctuating hormone levels 27 and different coping styles. 28 It was beyond the scope of this brief report to investigate these pathways given limited sample size, but this is an important area for future research.
Other than sample size/small cell sizes, another notable limitation of the current study included measuring objective sleep over only two days, which may not be reflective of average habitual sleep duration. Further, the current study only examined sleep duration, which does not fully reflect the complexities of sleep (e.g., architecture, continuity, subjective distress).
Future studies should objectively assess sleep over longer periods of time and complement actigraphy with other comprehensive measures of sleep (e.g., clinical interview, validated survey measures). Future studies should also examine discrimination, hormone levels and coping styles as potential mediators of sleep health disparities as well as sleep health disparities as potential mediators or moderators of other health disparities (e.g., Type II diabetes, obesity, cardiovascular risk and disease). Finally, studies should extend this area by examining if interventions for sleep difficulties can help mitigate differences.
Conclusions
This study extends previous research by using a diverse community sample with naturalistic objective assessment of sleep duration as a continuous variable. The current study provides insight that may prove helpful in understanding disparities in objective sleep duration based on gender and race/ethnicity. Racial/ethnic and gender interactions persisted, even after controlling for traditional risk factors of age, socioeconomic and employment status. The risk associated with sleep duration was patterned across gender and race/ethnicity; in particular, race/ethnic disparities in TST appear to be more pronounced among males (and reduced or even absent in females). For those interested in the risks associated with sleep duration, particularly in the context of health disparities, this information may help inform both research and prevention efforts.
Disclosure
All coauthors meet the criteria for authorship, have seen and agreed upon the contents of the manuscript, and certify the submission is original work. There are no financial conflicts or conflicts of interest to report. 
